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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 
:~;-, ~~-CO WASHINGTON, D.C. 20460 

APR 1 1993 

MEMORANDUM 

SUBJECT: Richardson Flat Tai 

FROM: Richard J. Guimond 

Acting 

TO: Robert L. Duprey, Director 
Hazardous Waste Management Division 
Region VIII 

This is in response to your December 24, 1992, memorandum 
asking for clarification of my position on the Richardson Flat 
Tailings site. The site, in Summit County, Utah, was proposed to 
the National Priorities List in February 1992. 

The attorney representing United Park City Mines (UPCM), the 
PRP, has indicated that I assured them EPA would not undertake a 
Remedial Investigation/Feasibility study (RI/FS) or other studies 
at the site until EPA makes a decision on finalizing the site 
listing. As I understand it, the Region is currently performing 
some site work and would like to pursue other work which would 
not be consistent with such an assurance to the PRP. 

I provided no such assurance in any of my dealings with 
UPCM. Notes recorded in the: September 15, 1992, meet.i.ng with 
UPCM show that I did not reply to the request to hold off on 
performing the RifFS or other studies. The question was asked 
once, to which I did not directly reply. The Region is free to 
proceed with site work; however, I would advise you to be 
cautious. UPCM's written comments on the proposed listing 
submitted during the comment period are substantial and a final 
decision on the site's NPL status has not yet been made by the 
Agency. 

Please call Janet Grubbs at (703) 603-8860 if you have any 
further questions. 

@ Printed on Recycled Paper 
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On Wednesday, October 21, 1992, Patricia Hawkins, United States Environmental 
Protection Agency (EPA) Technical Assistance Team (TAT) Zone I Project Officer, requested 
that members of the Roy F. Weston, Inc., Region III TAT perform a geophysical 
investigation of three EPA-installed monitoring wells at the Richardson Flats Tailings Site. 
The written request by Patricia Hawkins for the zone cross over and investigation was 
dated November 2, 1992. The geophysical investigation was to provide independent 
verification and analysis of the installation of the three monitoring wells. 

H. SITE BACKGROUND 

The Richardson Flats Tailings Site is located approximately three to five miles 
northeast of Park City in Summit County, Utah. The site covers approximately 160 acres, 
of which there are more than 70 acres of mine tailings and approximately 20 acres of 
municipal landfill. The municipal landfill is bounded by Silver Creek to the west and a 
county road to the south (see Figure 1). 

In June 1992, Region VIII TAT designed and installed three groundwater monitoring 
wells on the north, south, and east sides of the landfill to determine the possible presence 
and horizontal extent of any organic or inorganic contaminants in the soil beneath the 
landfill. 

Subsequently, a disagreement occurred between United Park City Mines Company 
(UPCMC), the potentially responsible party (PRP), and the EPA regarding the locations and 
the designs of the three monitoring wells. Region III TAT was requested to provide 
independent verification of the installation procedures of the three (3} monitoring wells 
at this site. This request stipulated that natural gamma and gamma gamma density probes 
be utilized for the geophysical investigation. 

III. ACITONS TAKEN 

BPB Instruments, Inc., was contracted by Region HI TAT to conduct the geophysical 
investigation, which consisted of natural gamma and gamma gamma density probes. The 
natural gamma probe measures the naturally occurring potassium ions found in the soil. 
The gamma gamma density probe has a radioactive source that emits gamma particles, and 
the probe measures the particles that are reflected back from the soil or rock formation. 

A neutron porosity probe was also utilized by BPB Instruments, Inc., in the 
investigation. This probe calculates the porosity of the soil by bombarding the formation 
with neutrons and measuring the quantity of neutrons reflected back to the detector. 
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On November 10 and 11, 1992, the geophysical investigation was conducted at the 
site by BPB Instruments, Inc., with EPA Region VIII and TAT Region III supervision. 
Representatives from UPCMC were also present during the investigation. TAT Region VIII 
was on site conducting water sampling of the wells prior to the geophysical investigation 
but was not part of Region III TAT's operation. 

All data were recorded on computer disc, and hard copy graphs were produced in 
the field for preliminary analysis. A comparison of the geophysical logs, drill logs, and well 
design logs was made as part of this analysis. 

IV. RESULTS 

A. Well Locations 

The three monitoring wells installed by TAT Region VIII are located around the 
eastern portion of the municipal landfill that is bisected by Interstate 40. Well RF-MW-01 
is located to the south I-40 and is up gradient, while wells RF-MW-02 and RF-MW-03 are 
to the north of I-40 and are down gradient (See Figure 1). 

B. Drilling Logs 

These monitoring wells, RF-MW-01 with a diameter of six inches while RF-MW-02 
and RF-MW-03 are four inches, were drilled with an air rotary drill rig, and interval 
sampling of the soil was done with a split spoon every five feet. This method of sampling 
does not reveal the maximum information about the subsurface conditions, as does 
continuous sampling, but is adequate when relatively thick units are encountered or when 
the subsurface conditions are known. 

Two different soil horizons were encountered at each well location: one horizon of 
unconsolidated material and one of clay. The unconsolidated horizon may be subdivided 
into two sub-horizons: soil and soil with refuse. This upper unconsolidated horizon varies 
from 5 to 25.5 feet in thickness from the surface to the top of the clay layer (See Figure 
2). 

The unconsolidated sub-horizon of soil and refuse is more permeable than clay, thus 
allowing water to move, both horizontally and vertically, at a relatively fast rate. This 
horizon does not act as a confining layer for the clay below. 

Drilling activities penetrated from 12 to 24 feet (Figure 2) into the clay horizon 
without piercing the bottom of the horizon; therefore, the thickness of the clay horizon is 
indeterminate. 
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This clay layer acts as an aquatard, that is it retards or greatly slows the movement 
of water through it. The net movement of water in an aquatard is down due to gravity. 
Relatively large amounts of water may be contained in an aquatard, possibly 40 to 60 
percent by volume. This is because water takes such a long time to pass through clay. The 
hydraulic conductivity of clay, the rate at which water moves through clay, is 
approximately 0.001 feet per day (0.01 inches per day). In contrast, the hydraulic 
conductivity of the overburden, a silty clay, is approximately one foot per day. 

Water within the clay layer will not move upward under hydraulic pressure. 
However, the clay horizon acts as a confining layer to aquifers below, increasing the 
hydraulic pressure of the lower aquifer. If the clay layer were to be completely penetrated 
to a lower aquifer, water from the lower aquifer would move upward through the well 
under pressure to produce artesian flow. 

Groundwater levels measured within 24 hours after installation of the monitoring 
wells varied between 7.8 and 26.3 feet below the ground surface. These levels are below 
the top of the clay. When Region VIII TAT conducted water sampling during the 
geophysical investigation, measured water levels below ground surface were between 9.8 
and 28.1 feet, approximately two feet lower than the levels at the time of well construction 
(See Table 1). 

C. Well Design 

Upon completion of drilling activities, monitoring wells were installed. Each well 
consisted of two-inch PVC casing and a screen with a bottom cap, a sand pack, a bentonite 
seal or plug, a bentonite and cement grout, and a well cap with lock. The screen has a slot 
size of 0.010 and the sand pack consists of 10 to 20 mesh Colorado Silica Sand. In RF­
MW-01 and RF-MW-03 there are 15 feet of screen at the bottom and in RF-MW-02 there 
are only 10 feet. Sand packs were placed from the bottom of each well up to two to four 
feet above the top of the screen, in the annular space between the PVC casing and the side 
of the hole. The annular space is approximately one inch wide. Above the sand packs, a 
bentonite plug was placed. This plug measures two feet thick in RF-MW-01, 3.5 feet in RF­
MW-02, and 2.5 feet in RF-MW-03 (See Table 1). 

D. Geophysical Logging 

Because interval sampling rather than continuous sampling was performed, it is 
difficult to be certain where various soil horizons begin and end vertically. For this reason, 
the geophysical data should be relied upon more than the drilling logs. It is possible to 
interprate the geohysicallogs to within six inches vertically. 
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The geophysical logging more accurately confirmed the depth to the top of the clay 
horizon. It also helped to corroborate the placement of the sand packs and the bentonite 
plugs in each of the monitoring wells. In all of the wells, the bottom of the bentonite plug 
is at or below the top of the clay horizon. This placement will not permit water to migrate 
upwards or downwards through the sand pack into the horizon above (See Table 1). 

In well RF-MW-02, the bottom of the bentonite plug is at the top of the clay layer 
as indicated by both the drill logs and the natural gamma log. However, the gamma 
gamma density and neutron porosity logs indicate that the bottom of the bentonite plug 
may be as deep as 27 or 29 feet below the ground surface. This would indicate that the 
bentonite plug is not above the clay horizon but actually below the top, thus inhibiting 
water in either direction-up or down. 

V. CONCLUSIONS 

Analysis of the drill logs indicates that a clay horizon of unknown thickness is 
overlain by an unconsolidated material. This overburden is relatively thin, approximately 
5.5 feet thick, in RF-MW-01 and is composed of topsoil and silty clay. In RF-MW-02 and 
RF-MW-03, this overburden is somewhat thicker, 26 and 9 feet, respectively, and consists 
primarily of refuse from the landfill which is in turn covered by a thin cap layer, 
approximately one foot of topsoil. 

All groundwater level readings demonstrate that groundwater does not rise above 
the top of the clay horizon, indicating no upward migration of water through the sand 
packs. If there were upward migration, the water would be stopped by the bentonite plug 
above the sand pack around the outside of the PVC casing, in any case. Water moving 
downward will also be stopped by the bentonite plugs in all of the monitoring wells. All 
screened areas are below the top of the clay horizon, therefore no cross contamination may 
occur through the screen. 

The groundwater system is not isolated from the landfill because the groundwater 
must pass through the landfill as it moves downward. When the groundwater reaches the 
aquatard it begins to move more laterally downslope along the top of the clay surface. 
This aquatard is not totally impermeable, so water will migrate through it slowly. The rate 
of water movement will be greater laterally along the top of the clay layer than downward 
through it, however. 
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In view of all data - drill logs, well installation logs, and geophysical logs - the 
monitoring wells at this site have been installed and located in an acceptable manner 
according to EPA guidelines. Drilling within a landfill is not prohibited and has occurred 
at CERCLA sites involving municipal or solid waste landfills. Some examples of these sites 
are: Dorney Road Landfill, Hellertown Landfill, Picco Resin Landfill and Novak Landfill in 
Pennsylvania; Suffolk City Landfill in Vrrginia; Sussex County Landfill in Delaware; and 
Woodlawn Landfill in Maryland. 

The RCRA Technical Groud-Water Monitoring Technical Enforcement Guidance 
Document, OSWER Directive 9950.1, recommends that a minimum of four monitoring 
wells be installed around a hazardous waste unit, one up gradient and three down 
gradient, for detection purposes. This publication does not prohibit the drilling in and 
through a landfill. 

The publication Conducting Remedial Investigation/Feas~oility Study of CERCIA 
Municipal Landfill Sites, EPN540/P-91/011, OSWER Directive 9355.3-11, states that care 
should be taken for the placement and drilling of monitoring wells through a landfill. 
Drilling through the bottom of a landfill is not recommended, but is not prohibited; care 
must be taken to properly seal the hole so as to stop leachate from migrating to the lower 
aquifers. 

A possible future action at this site may be to install a fourth well. If this is found 
necessazy, then it is recommended that this well be placed between RF-MW-01 and RF­
MW-02, with a screened area above the clay horizon to monitor water that will penetrate 
the landfill but not the clay. This water has the potential to discharge into Silver Creek 
and also into the swamp to the north. 

As requested by the OSC, the .recommended design of such a well should be a six 
inch hole, two inch I.D. schedule 40 PVC casing and approximately 10 feet of 0.010 screen 
with cap, approximately 20 mesh silica sand as a sand pack, and a bentonite plug of at 
least two feet thick above the sand pack. This design also allows for a larger annular 
space, approximately two inches, which allows the sand pack to filter sediments that the 
previous design may not have allowed for. 
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26.3 1 

21.3 1 

TABLE 1 

Well Logging & Design* 
Top of Bentonite Plug Screening 
Clay Top Bottom Depths 

5.0 1 

25.5 1 

10.0 1 

4.0 1 

22.5 1 

13.5 1 

6.0 1 

26.0 1 

16.0 1 

10.0-25.0 1 

28.0-38.0 1 

19.0-34.0 1 

Depths of Soil & Refuse 

5.0-25.5 1 

4.0- 9.0 1 

Geophysical Interpretation* 
Top of Bentonite Plug Top of 
Clay Top Bottom Sand Pack 

5.5 1 5.5 1 10.0 1 10.0 1 

26.0 1 23.0 1 26.0 1 26.0 1 

9.0 1 13.5 1 16.0 1 16.0 1 

Groundwater Level Readings* 
11/10/92 1/11/92 ** 

9.84 1 8.0' 
28.13 1 28.0' 
22.26 1 23.0' 

Notes: * All measurements from surface to depth. 
**Measured with gamma probe 24 hours after 

wells were purged for sampling. 

Source of data used for Table 1 is as follows: 
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Top of Clay Horizon 
Bentonite Plug 
Sand Pack 
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§.1..22. 
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26.3' 
21.3 1 

TABLE 1 

Well Logging & Design* 
Top of Bentonite Plug Screening 
Clay Top Bottom Depths 

5.0 1 

25.5' 
10.0 1 

4.0 1 

22.5 1 

13.5 1 

6.0 1 

26.0 1 

16.0 1 

10.0-25.0 1 

28.0-38.0 1 

19.0-34.0 1 

Depths of Soil & Refuse 

5.0-25.5 1 

4.0- 9.0 1 

Geophysical Interpretation* 
Top of Bentonite Plug Top of 
Clay Top Bottom Sand Pack 

5.5 1 5.5' 10.0 1 l.O.O' 
26.0 1 23.0 1 26.0 1 26.0 1 

9.0' 1.3.5 1 1.6.0 1 16.0 1 

Groundwater Level Readings* 
l.l./10/92 1/11/92 ** 

9.84 1 8.o• 
28.1.3 1 28.0' 
22.26 1 23.0 1 

Notes: * All measurements from surface to depth. 
**Measured with gamma probe 24 hours after 

wells were purged for sampling. 

Source of data used for Table l. is as follows: 
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"ROJECT i\.ICIIARDSON FLATS 'LAILgGs SITE JOB NO. 708-9204-15 
--~~~~~----------

DATE 6/23-25/92 

LOGGER T. SANDERS 

PAGE 1 OF 1 

~ELL/BORING _.....:.;R.;.F_-'l:.:.·ii-;.;.1-...;0:;.1;;_ ______ _ LOCATION PARK CITY, SU1·!HIT 

DRILL METHOD .\.IR ROTARY /CASIXG DRIVE COUNTY UTAH 

fiA TER LEVEL FIRST ENCOUNTERED ...........::~;/..;.A;._ __ _ FINAL _ _.,:7..:·:.:;:8;...:.F.;.T.:.. ------- ELEV. r-!/A 

DEPTH 
IN 

FEET 

5 

10 

15 

20 

LITH 
COL 

SAMPLE 
TYPE 

IDENT. 

I 
MOISTURE 
CONTENT 

WATER 
LEVEL 

DRY 

DRY 

HOIST 

LITHOLOGIC DESCRIPTION 

Top Soil - Silty to clayey, dark 
brotvn, plant roots 
Cuttings 3-5 ft. depth: quartzit 
ic and volcanic fragments 

Silty-Clay - raed. brotro, 2-10mm 
suo-angular quartzitic and vol­
canic fragments, micaceous, pyri 
(oxidized), sl. mottled 

r=~==i Cuttings 8.5 ft. depth: clay med 
brotro 

HOIST 

MOIST 

WET 

Cuttings 9-11 ft.depth: sand 

~ - dark reddish/brotro tvith 
3-10mm silicic breccia fragments 
micaceous, limonitic staining 

Clay - brotro to reddish /brotro, 
micaceo.u:s, 2 -15mm silicic f rag­
ments 

Clay - dark red/broTro, approx. 
30% coarse grained to gra"el~. 
sized sub-angular rock fragments 
no bedding evident 

NOTES 

mill: 0. 0 ppm above bkgd. 
BLO\-: COUNTS: 4/13/19/30 
S.Al·IPLE RECOVERY: 50% 

HJ:W: 0.0 ppm above bkgd. 
DLOW COUNTS: 6/8/13/14 

eSt\MPLE RECOVERY: 50% 

.~t;~r~.@\7 ."8 ft. ·l 

mru: a .0 ppm above bkgd. 
3Lml COUNTS: 16/33/21/28 
SANPLE RECOVERY: 65% 

HNU: 0.0 ppm above bkgd. 
BLOW COUNTS: 8/10/18/42 
SAMPLE RECOVERY: 65% 

mru: a .o ppm above bkgd. 
BLOW COUNTS: 17/20/45/50 
SAHPLE RECOVERY: 50% 



D R I L L L 0 G 

?ROJECT RICHARDSON FLATS TAILil:GS SITE JOB NO. TOS-9204-15 DATE 6/24-26/92 

liELLIBORING RF-H~v-02 LOCATION PARK CITY, smiHIT LOGGER T. SANDERS 
' 

ORILL METHOD AIR ROTARY I CAS H~G DRIVE COUNTY, UTAH PAGE 1 or 2 

~ATER LEVEL FIRST ENCOUNTERED 

DEPTH 
IN 

FEET 

5 

10 

15 

20 

MOISTURE 
SAMPLE CONTENT 

LITH TYPE WATER 
COL . I DENT. LEVEL 

DRY 

.~ 
DRY 

SL. 

~ MOIST 

DRY 

:·~/A FINAL 26.3 FT. 

LITHOLOGIC DESCRIPTION 

o~rerburden - silt and gra~rels, 
dark brotvn soil, silicic rock 
fragments 

Refuse" ...... dark b ror.m 
chips and rock fr 

ts 2-6mm, aromatic 
Cuttings 5-10 ft. depth: toTood, 
paper pulp, etc. 

Ci'Cly/Refuse:- dark brown clay, 
silicic pebbles, plastic,glass, 
t.,rood chips 

ELEV. N/A 

NOTES 

HNU: 0.0 ppm abo,re bkgd. 
BLOt~ COUNTS: 19/50/Refusal 
S~WLE RECOVERY: 25% 

: 0. 0 ppm abo,re bkgd. 
COUNTS: 13/20/27/9 

SAHPLE RECOVERY: 5% 

HNU: 0.0 ppm abo"'e bkgd. 
BLm-1 COUNTS : 7/6/9/10 
SAllPLE RECOVERY: 65% 

Refuse -. black fiberous material HNU: 0.5 ppm abo"e bkgd. 
plastic, paper, charcoal BLOW COUNTS: 13/23/21/11 

SAMPLE RECOVERY: 20% 

Refuse - {..rood plug blackened by 
fire, large silicic rock clast 

HNU: 0.0 ppm above bkgd. 
BLOW COUNTS: 19/22/7/7 
SM1PLE RECOVERY: 5% 
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::RoJECT RICHARDSON FLATS TAILINGS SITE JOB NO • ......!;.T~08~-::;9z..2~0&;.4~l~S:...,_ ____ _ DATE 6/24-26/92 

LOGGER T. SANDERS ·..;ELL/BORING RF-HH-02 (continued) LOCATION PARK CITY. SUNHIT 

COUNTY UTAH DRILL METHOD AIR ROTARY /CASING DRIYE PAGE ~2--._ OF ___L 

IIA TER LEVEL fiRST ENCOUNTERED ----~;:,.t.J /~A~-- FINAL _ __::;2.:;:.6.:.• ~3 ....;F;...;• T:...: • .__ _____ _ ELEV. N/A 

DEPTH SAMPLE 
IN LITH TYPE 

FEET COL IOENT. 

25 

~ u 

-

-

-

-

-· 

MOISTURE 
CONTENT 

WATER 
LEVEL LITHOLOGIC DESCRIPTION NOTES 

MOIST Silty-Clay - black, pebbles, 1vooc~~ru: 0.0 ppm abo"e bkgd. 
plastic• paper, 1grading into a BLOVl COUNTS: 5/6/5/8 y 

r=::::!::::::::::::=-1 reddish/brotm clay, 2-6mm pebbles SAHPLE RECOVERY: 60% 

VERY 
HOIST 

Clay - reddish/brotvn, highly pla 
stic, 2-17mm silicic fragments 

Clay - red/brotm, 10-20mm frag­
ments, grading to dark reddish/ 
brotvn clay containing lenses of 
gray quartzite 

Water'@ <26.3 tt~. 

HNU: 0.0 ppm abo,re bkgd. 
BLOW COUNTS: 3/3/8/26 
SA}~LE RECOVERY: 85% 

HNU: 0.0 ppm abo"e bkgd. 
BLOt-1 COUNTS: 25/18/19/44 
SM~LE RECOVERY: 65% 

TOTAL DEPTH 39.0 ft~ 
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?ROJECT RICHARDSON FLATS TAILIXGS SITE JOB NO. T08-9204-1S DATE 6/26/92 

·;~ELL/BORING RF-:t>fl-1-03 LOCATION PARK CITY, SUNMIT LOGGER T. SANDERS 

DRILL METHOD AIR ROTARY/CASING DRIVE COUNTY, UTAH PAGE 1 Of 

rlATER LEVEL FIRST ENCOUNTERED '.:!/A FINAL 21.3 FT. ELEV. N/A 

DEPTH 
IN LITH 

FEET COL 

m 
-
-

s-

I 
-

10 
~ 
>0. 

-
-

15 

~ -

-

MOISTURE 
SAMPLE CONTENT 

TYPE WATER 
IDENT. LEVEL LITHOLOGIC DESCRIPTION NOTES 

~ 
' 

~ .. 

. 
I 

~ 
: 

: 

~ 

DRY Top Soil - silty, lt. brotm soil, HNU: 0.0 ppm abo~re bkgd. 
20-30mm silicic fragments BLOW COUNTS: 8/34/29/16 

SAMPLE RECOVERY: 15% 

C\lt'~~s .·-4·1·t~~ depth: black char­
red tY"ood chips 

DRY · J!efuse · ~ charred tY'ood/ charcoal, 
20-30mm quartzite clast 
Cuttings 5-6 ft. depth: black/ 
brotm sl. plastic clay 

HNU: 0.0 ppm abo"e bkgd. 
BLOW COUNTS: 3/4/12/13 
SAHPLE RECOVERY: 10% 

HOIST 

HOIST 

Cuttings 9 ft. depth: reddish/ 
brotY'n sl. plastic clay 

~ - pebbles and 2 inch layer HNU: 0.0 ppm abo"e bkgd. 
silicic fragments, limonitic BLOW COUNTS: 3/4/4/11 
stained silty clay y. sl. pi1fsti1 SAMPLE RECOVERY: 15% 
-~arcoal in core , 
Cutd.ngs 12 ft. depth: lt. brown 
clay, silicic clasts 
Cuttings 14 ft. depth: med. brat~ 
clay 
~- dark brotm sl. plastic cla~ HNU: 0.0 ppm abo"e bkgd. 
silicic fragments, grading to BLOW COUNTS: 27/28/11/8 
Dnllti-colored clay tY'ith pebbles, SAMPLE RECOVERY: 65% 

to reddish/broTYn clay highly 
plastic 

HOIST Clav - brotm/reddish brown, 
Y ~tic, sl •. Jnottled~fll-2mm elasts 
_ silicic ma'terial and micaceous 

HNU: 0.0 ppm abo"e bkgd. 
BLOW COUNTS: 7/5/5/7 
SAMPLE RECOVERY: 90% 

WET '-Water @ 21-.3 ft. :~ 

DRILL LOG CONTINUED 

2 



D R I L L L 0 G 

:::ROJECT RICHARDSON FLATS TAILINGS SITE JOB NO. _...;:T;.,:;;0:,:.8:...-...;.9.,;2,:;:.0=.4_-.;.;15~----- DATE 6-/26/92 

;.;ELL/BORING RF-MW-03 (continued) LOGGER T. SANDERS 

OR ILL METHOD AIR ROTARY /CASING DRIVE 

LOCATION PARK CITY. Sill!HIT 

COUNTY. UTAH PAGE 2 Of' 2 .......,.....__ -----
t1A TER LEVEL FIRST ENCOUNTERED _....;.;~T"-/.;;.:A..__ __ FINAL __ ......;;,2~6.:.;· 3~F;..;T:;..:·:.,_ ______ ELEV. _ .... N .... I..,A.._ __ _ 

MOISTURE 
DEPTH SAMPLE CONTENT 

IN LITH TYPE WATER 
FEET COL IDENT. LEVEL LITHOLOGIC DESCRIPTION NOTES 

L~ 

~ ~ 
w~:.l.' Clav - dark brot.m to reddish/ HNU: 0 • 0 ppm abo'lre bkgd •. 

. bro~m, plastic, grading to reddis fh/ .BLOW COUNTS: 8/16/42/19 
brot.;rn sl. palstic clay, subangula r SAMPLE RECOVERY: 25% 

- silicic clasts, micaceous 

-
30 

~ 
WET Clay - reddish/brot.m, plastic, HNU: 0. 0 ppm abo,re bkgd. 

-~ grading to 1 ft. thick coherent BLOW COUNTS: 2/5/12/13 
clay inte~ral, into red/brot.m SM1PLE RECOVERY: 85% 
clay containing pebbles 

-
- TOTAL DEPTB:i-.-'35':~0- ftt 

-
-
-
-
-

.. -
-
-
-
-
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'~'Ell/PIE!DMETER COMPL!T!CN DIAGRAM 

'~o1ect RICHARDSON FLATS T:HLJ)JGS SP'f ·co No. TQ8-0?Q4-l 5 

_.;cat.lon PARK CITY, SUMMIT COUNTY, L"TAH Hel 1 Numoer RF-'HW-0 1 

:~o..i.OO.lSt T I S-\NPERS )ate\ s J o i InstaJ...i.at.ion -...~6.,1'"'2'-3,._?~4~/ 9•".:... _____ _ 

:eocn to water 7.8 ~eet \G.L.; 
------~---------

Elevaucn fran Measur.~.nq roint GROUND SAUFACE 

Jeocn 1ft. l_ 

I 
I 

I 
I 

j 
10.0 ! 

20.0 

25.0 

··=.·. 

=·· 

. . I : 
:=:" 

. ~- II::: 
··-I ·=·· 

I ! j: ·• 

_;I 
="·· 

1 I 

DRILLING SUMMARY: 

Dr iller BOYLES BROTHERS DRILLING CO. 

Rig iype ~~~~~~~~~~~~~~~~~~-----­
Drilllnq Metnaa Q.IR ROTARY/CASING DRivE 
Bit{sj HAMMER cappX) 'TRT CQNE BITS 
Drillinq r' iuia _..;;;:::.----------------

Surface LasJ.nq _.;;;:::.--~-:-...,.~-"""'r-------­
HoUcw :itetii/Orive l.auna i.D. ~ i.n.J -~4~--------
Total. Deotn of Bor~na U't.J ~-""?.._ _________ _ 
8orenoJ.e Oiame~ter tln.} __ ..;;4._ ___________ _ 

WELL OCSIGN: 

Abave Selaw 
X 

CCIIID.let.ian Graae -----~--Graae --:-------
8aaia: Geo.i.Q91Cai Log .\. Geaanva1cai Leg 

Type -----

Tatal. Death of Well (ft.)-~~-----------­
Caa.i.nq Strinq\s): C:caa.~nq S=sc:reen 

± ? 5 10.0 c 
10.0 25.0 -L-----~-------

Cuing: ~s,._CH"ED~UL~Em8~0~P~V..;;C;..;'...;;;2_"_I.;.. D;..;... _THR...;..._EAD.;.._ ...;;;ED_ll_li;..TH __ 
FLUSH THREADS 

Scnern SCHEpup; BO PVC· 2" LD~ I 0~010" SI.OT SIZE 
IJITH BQTTDU CAP 

Centrau~zers .-------------'""''"'l!"'-:~--~~ GraveJ./Sanafactc b.O to 25.0 fee 

10-20 M""'SH COI.OEAPO SILICA SANP 

CFNFNT 104 BW>TTQNITE 
Pratecuve £wunq ? 25 ta +2 I 75 feec-·. 
Pt'Otec:Uve casing Type 5 '' NOMINAL DIAMETER STEEL 

CASING 

~r------------------------------------
WELL OCYELOPMENT: 

Methaa _...;.BA;;;;;;;IL;;,;I:;:N;,;.;G;;._-...:;2;.:~~FT,;..;.. • ..;S;.;;T;,;;,A;;;;I;;;.;NL,;;,;;;,ES;.S;;._S_T_E.;;.EL_B_A_I_L_ER_ 

~ec1an I 0 nrs fst:.imacea praauccJ.Cn,..!Lo~.;~..,T..._....,.~P·. 

Water Appear811C1t --Ti-.L.TGI.i.IJll.;J.T;...;.~T;.::Au:N._~S;i.JI--T,~.;Iu,W~B~I~pu.., _____ _ 

R~=---T~O~TwAL~~D~I~S~C~HAR~~G~E~-~12~-~0~G~AL~L~ON~S-------



''I'Etl/PIE!OHETER t:OMPLETICN DIAGRAM 

-~:J 1ect RICHMDSON FLATS TAII.TNGS SITE ·oo No. rps O?Q4-J 5 

_ .;catlon PARK CITY, SilllMIT COUNTY, UTAH "elJ. Numoer _....;;.R;;.F_-.;;.'1-;.;.IW_-..;o;.;;z;;.... __________ _ 

:-=o.i.cclst ___ T...__.S;ooA~N.:i.ID"'Ew,E~Sw_ ________ _ Jat.e\SI or" [nsta.i.lat.ion ........~6.~.,/'"'2~4;;t.;;;,?.-5"""-/9...,? _____ _ 

:eocn tc water 26.3 'eet tG.L.; 
------~~~-------

ElevatJ.cn frc:m Measuunq !"oint GROUND SURFACE 

Jeatn \ ft-) 
"":' 

- ·a 
: : .·c? 

\ ; i \/ ,, I, ' 
I 

,, :/' ,, !,r 
j '/ l/" 

I ,I, ,,../ 
I '-/ il' 
I I, ,,, 

10.0 _J. 

i 
'/ j/" 
I' i'- I 
'-/ 1/'" /' ,, 
.... , , .. 
I' 
'-/ , .... 

20.0 

30.0 
-. -------.. -----------. 
-----

40.0 

JRilllNG SUMMARY: 

Driller BOYLES BROTHERS DRILLING CO. 

Rit;z i ype B-53 
Orilllna :-:M~et~na~a:......:A~I~R~R:":'O:":'T~·AR~Y"/'r.C~X~S~iN~G~T"'b'!:'R"T!'TlV"':£-------
ait(si · HAMMER (ODEX) /TRI-CONE BITS 
Ori.l.linq rluia _.;;;;;;;;.. _______________ _ 

'IIELL OCSIGN' 

Abave Below 

COIIIDLetJ.Cn Graae __ ..;X.;....--~-Gr.,. -:-------
Bautu GeaJ.ag1cu Leg X Geaunvucal Log ____ _ Type ______ _ 

Total Death of Well (ft.} __ _..3~8~---------­
Caanc;r St.ring\sh C:caamg S:ac&-een 

+ L.S - 28.0 C 28.0 - 38.6 _L ____________ _ 

caa.tnq: ~EH~~ur~t&Rnsvc. 2.. r. n. THREADED wim 
Sc&"eern SCHEbuLE 86 PVC, 2 i.b., 0.010 SWI SIZE 

WITH BOTTOM CAP 
Centra.u.zera 
Graveu'Sana f-adc-..;;;;2;;;;;6~8------t-o--3~8-.~0~--~,!"'e-ee-~ 

10-20 NESH COt RADO SILICA.'"'S"'"A1~~u~~----;;.; 
8enconue ::ieaii.a.i --~2~2..,.::,;5'---~to. _ __.'Jii.l6'-".:.:0'---~f~es 

to feet:· 
---------~ Bentanne (type) __ _.P;.iiELii.WLII.I\Eil.iT~o.~S'-o:!.rll.,.'_' ----------~~ 

Backfill (cuttingsJ --~~--~to fetiC· 
C-.c Seai(a) 2. 0 to 22.5 feat-

a g to ? g feee: 

ee.nc· C~1tian 9Q% PORTLANILTY'PE I-ILLQW ALKALI 
CEMENT 10% BENTONITE, nsARitt'f£" cbNCkETfiifx To SURFACE 

Pratecuve Caa.ing 2.0 to +l, 75 fet*-. 

Prate=ive Casing Type 5" NQMINAT piAMfTER STEfl 
CASING 

WELL OEYEUlPMENTz 

BAILING- 2!z FT. STAINLESS STEEL BAILER 

Oul'a~J.Cn 1 hrs· £stilllacea praoucuon L • 1 • I P: 
Weta~ Appeu~IEbffi}T BROWN, TURBID 



;Ell/PIEZm!ETER COMPl.£T!CN DIAGRAM 

'~o 1ect RICHARDSON FLATS TAILINGS SITE ~DO No. TOS-9204-15 

_ <.Jcauon P.:}RK CJTI 'l!IJ1MTT COIINIT ·-nu o'le! 1 Numoer -~:>.t:.f.=-;:.::M~tJ'-=.I.Oz..;3l.-__________ _ 

:.:o.i.aa~st _......;T;.·;....;S;;,;AN::,:D::;.:E:;::R:;:S:;... ________ _ Jate\ si a f [nsta.Llation _..;;6~/..;;2;.;6;;.:/..;9;.;2;... ______ _ 

~eocn to water 21.3 ·~et tG.L.; 
--~~~---------

::levaucn fran l'teasuruu~ t"oinc GROUND SURFACE 

Oeocn \ft.) 

D 

o. 
0 .. 

0. : 
.o ; . . 0 

·0. 

J 
•<) .• 

i 0. 

:> . 
0 

10.0 ..... j· .. 
I 

.... ,. 
'" !/' 
'I 

:, .... 
j/' 

"" !-./ 
I ... 

20.0 --·· ='-: 

-- .. 
··-· . --·· .. ==r ... . -- . .. -- .. 
. ·. ==j:. 

30.0 -j· --- .. 
--. -- •' .. -- ... 

35.0 

y· 

DRILLlNC SUMMARY: 

Dr iller BOYLES BROTHERS DRILLING CO. 

Riq iype ~B-~~3--~~~~~~~~~~~=-----------­
Drillinq Metnoa AIR ROTARY/CASING DRivE 
Bites) llAMMER (QpfX! I TEl-CONE BITS 

Orillinq r'luia -------------------

Surface ~asl.~ 
Ho.Uow :it eat/Or i-ve-t.~. a_s.;;l.llO=::;.J._.~i)-. -~~1-n-.-J ---...,.'+-------
Total. Death of Bonnq \ft.J ___ 3;:.;;, __ --:--------
Borenale Oiamecer t1n.l 4 

WELL OCSICN: 

Pbcwe Below 
COIIIDl.et.ian Graa. ___ x __ ....., __ Graa. -=--------
Baaa: Gea.laq1Ca.i. Log .-.. GeaanvsJ.cal. Log -----­

Type--------
Total Depth of Well (Ft.}-~~_..~.--____________ _ 

Caaina Strina\sh C=cas~ 5:screen + 2.5 - 19.0 .....£.__ ____________ _ 
19 a 34.0 " 

Cu.incJ: SCHEDULE 80 PVC, 
FLUSH THREADS 

2" I .D. THREADED WITH 

?" I p SJ,QT SIZE 0 OJQ 

CelprK Ccmaaa.z.tianu Q5'?LEO~TI 1AND TYpE I-IT tQW AIXAI.I 
5% BENTONITE, SAKREIE CQNCRITF MIX TQ sgpyocF 

Pratecc.z.ve £aung ? 2 5 to t 2 • 7 5 feeC-
p~n'1! Casing Type 5 11 NOMINAL DIAMETER STEEL 

~~-------------------------------------------
WELL. OEYELDPMENT 1 

Mettlaa _.,;;B;;;,;A;,;;;I;;;L,;;;IN;.;.G;;;...-__;2;.!..~2 ..:F..:T:..;·...:S.;:T;:,;:A;;;INL;.;,;;;E;;;S;.;S;...;S;..T-.E_.EL-..,_BA_IL_ER __ 

Durauan sp MIN Esblaaua prQOUII;C~ I. T gpr.-
Watu Ap.-annca· LIGHT BROWN, TURBID 

R..acaa TQTg DISCHARGE 10.5 GALLONS 
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/ 

BPB INSTRUMENTS, INC. 

GEOPHYSICAL WELL LOGGING REPORT 
FOR MONITORING WELL INVESTIGATION 

RICHARDSON FLATS TAILINGS SITE 
PARK CITY, SUMMIT COUNTY, UTAH 

SECTION ONE 

Background Information 

Geophysical logging techniques were used to determine the 
placement of clay plugs in three monitor wells located at the 
Richardson Flats Tailings Site, Park City, Utah. Natural Gamma 
Ray, Gamma-Gamma Density, and Neutron Porosity logs were used to 
determine anomalies within the wells. 

SECTION TWO 

Well Characteristics 

Three (3) monitoring wells were drilled with depths ranging 
from 25 feet to 38 feet below ground surface. Wells were drilled 
to four inch diameter and were completed using two inch PVC. A 
sand pack and bentonite plug was set between the annulus of the 
two inch PVC and four inch hole diameter. All geophysical logs 
were run inside of PVC. Various water depths were present in 
each monitor well. 

As noted on location, monitor wells RF-MW-01 and RF-MW-02 
had an inside diameter of 1 7/8 inches. Monitor well RF-MW-03 
measured an inside diameter of 2 inches. 

SECTION THREE 

Site Characteristics 

Geologically speaking, the upper zones of 
of unconsolidated material, basically local 
rubbish associated with a municipal land fill 
make up a majority of the subsurface material. 

each well consist 
soils, although 
and tailings may 

Residing below the layer of unconsolidated material is a 
clay zone of such a depth that no one monitor well exceeds the 
bottom limits of the described zone. 

BUS: (303) 241·0302 • FAX: (303) 241·0639 
PO. BOX 2086 • 685 W. GUNNISON AVE .. UNIT #1010 • GRAND JUNCTION, CO 81502 



SECTION FOUR 

Logging Information 

All geophysical logs are run from the bottom most depth in 
the well to the surface. All logs are set at zero at the top of 
the well, i.e. ground level reads zero feet. Location of bottom 
most measurement is determined by location of detectors in 
respect to bottom of tool. Production of a continuous log over 
the measured section provides accurate readings of both depth and 
thickness throughout the well. 

Repeat sections run in the well provide a record of 
repeatability of measured responses. Some minor variances may 
appear due to the statistical nature of data sampled. 

All interpretations are opinions based on inferences from 
electrical or other measurements and we cannot, and do not, 
guarantee the accuracy or correctness of any interpretations, and 
we shall not, except in the case of gross or wilful negligence on 
our part, be liable or responsible for any loss, costs, damages 
or expenses incurred or sustained by anyone resulting from any 
interpretation made by any of our officers, agents or employees. 
These interpretations are also subject to our general terms and 
conditions in our price schedule. 

MONITOR WELL RF-MW-01 

This monitor well has a total depth of 25 feet and water 
level was at 8 feet during the time of investigation. Distinct 
breaks at 5.5 feet in Natural Gamma, Gamma-Gamma Density, and 
Neutron Porosity responses indicates a homogenous material from 
the surface to 5.5 feet. 

From 5.5 feet to 7.5 feet the Natural Gamma Ray shows a 
dramatic increase with corresponding responses in the Neutron 
Porosity and less so in the Gamma-Gamma Density. 

Gradational changes in Density and Porosity log responses 
occur from 7.5 feet to 10.5 feet due to the contact between the 
water level and air filled portion of the well. The Natural Gamma 
Ray, unaffected by the water/air interface, shows a homogenous 
log response from 7.5 feet to total depth indicating that no 
changes in the formation are present. 



Subsurface, unconsolidated material is evident to a depth of 
5.5 feet. Contact between unconsolidated material and natural 
clay formation is at 5.5 feet. Characteristic kicks on all three 
logs indicate the presence of a bentonite plug from 5.5 to 7.5 
feet. A sand pack is indicated from 7.5 feet to total depth of 
the well. 

MONITOR WELL RF-MW-02 

This monitor well was drilled to a total depth of 38 feet 
with water level at 28 feet during the time of investigation. 

Log responses indicate a fairly homogenous, unconsolidated 
material from the surface down to 23 feet although a few 
exceptions are evident on the Gamma-Gamma Density. A lower 
density response was measured from 7 feet to 8.5 feet. A 
denser, more consolidated material was measured from 8.5 feet to 
16.5 feet followed by a zone of interbedded material from 16.5 
feet to 23 feet. 

Log responses from the Density and Porosity logs indicates a 
distinct contact from 23 feet to 26 feet followed by a zone of 
denser material from 26 feet to total depth measured. 

The zone measured from 26 feet to 36 feet corresponds with 
the zone from 10.5 feet to 24 feet in monitor well RF-MW-01. 

Log responses indicate a zone of homogenous, unconsolidated 
material from the surface to 23 feet. A bentonite plug is 
evident from 23 to 26 feet. Contact between unconsolidated 
material and the clay formation is at 26 feet. Increased 
Porosity and Density readings from 26 feet to total depth 
indicates the presence of a sand pack. 



MONITOR WELL RF-MW-03 

Total drilled depth for this monitor well was 34 feet with a 
water level of 23 feet at time of investigation. 

A subsoil environment is evident in log responses from 0 
feet to 9 feet with a zone of interbedded material evident from 6 
feet to 9 feet. 

A denser zone is evident from 9 feet to 13.5 feet indicating 
a more compact material. 

A less dense material from 13.5 feet to 16 feet is followed 
by a characteristic break in the Natural Gamma Ray at 16 feet 
indicating a fairly consistent environment from 16 feet to 33 
feet. A zone of less dense material is present from 19 feet to 
20.3 feet. 

Unconsolidated material was present from the surface to a 
depth of 9 feet. Contact between unconsolidated material and 
formation clay is 9 feet. Density and Gamma Ray responses from 
13.5 feet to 16 feet would indicate a bentonite plug. A distinct 
break at 16 feet on the Gamma Ray indicates the contact zone for 
the sand pack. 
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EPA REGION VIII 
SUPERFUND DOCUMENT MANAGEMENT SYSTEM 

~GERYCOVERSHEET 

UNSCANNABLE ITEM 

DOCID# "f-/Le3 
PAGE# ----

Contact the Superfund Records Center to view this document. 

s1rn NAME J?;c.:heu:ol son Flaf~ 
OPERABLElimT ________________________________ __ 

REPORT oR DOCUMENT TITLE frupt1'(5tro.f In V'f.s-b·9rv-h~ of fM ao. ~l(s 
DATE OF DOCUMENT \)ecembe_c ~ , )CJGZ 

DESCRIPTION OF IMAGERY Ov-e.r s( z.col po·rdnv±- of- d.aJ-v... 
lo s 

NUMBER AND TYPE OF IMAGERY ITEM(S)----l{L......-________ _ 
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EPA REGION VITI 
SUPERFUND DOCUMENT MANAGEMENT SYSTEM 

IMAGERYCOVERSHEET 
UNSCANNABLE ITEM 

DOCID# "7-JL£3 
PAGE# ----

Contact the Superfund Records Center to view this document. 

OPERABLElimT _________________________ __ 

REPORT OR DOCUMENT TITLE fruph'(5ka.( fn~teSft~eviJC2fl of fMao. \Akl{s 
DATE OF DOCUMENT \)ecezytbef" cr 

1 
)'1q2._ 

DESCRIPTION OF IMAGERY--=C;_;:;o~/ O'r=-....:...._-----lp~nL.I,.U!..ofo:~<J~IY~f~MWdioi.S.~.f,..j'£~---
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